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Auditing in middle ear surgery, feasibility of the common otology database
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Abstract. Auditing in middle ear surgery, feasibility of the common otology database. Objectives: Clinical auditing is
a systematic process for improving quality of care. The primary goal is to compare current practice with established
standards. A common dataset enables the comparison of results, and takes into account the effect of case mix, surgical
techniques and follow-up periods on outcome.

The Common Otology Database (COD) is a joint effort of an international group of otologists to standardise reporting
on middle ear surgery, including myringoplasty, ossiculoplasty, stapes surgery and cholesteatoma removal. It aims to
identify audit data using the internet (http://www.ear-audit.net), provide a storage system for otological data, to create
a prospective database allowing statistical analysis with sufficient power and to produce standards for comparative
auditing.

Materials and methods: The COD provides two levels of data entry, anonymising surgeon and patient data. Level 1 is
designed for general otorhinolaryngologists and trainees, and only records main outcomes. Level 2 is designed for
benchmark otologists and includes detailed information about pathologies, risk factors, aim of surgery, surgical findings,
procedures, follow-up periods and complications. Level-2 surgeons are required to submit pre-operative data on all
patients scheduled for surgery in order to eliminate bias as a result of selective reporting.

Results: The COD began in January 2004 and is continuously including patients. In May 2009, 2,291 cases were entered
in the level-2 benchmark database, including 1,218 myringoplasties (53.2%), 576 ossiculoplasties (25.1%), 695 stapes
surgeries (30.3%) and 532 cholesteatoma surgeries (23.2%). Currently, 151 surgeons use the database system (levels 1
and 2 combined). Eighteen otologists were invited to contribute to the level 2 database. Eight contributors complied with
the validation criteria. Others did not cooperate, citing a lack of resources to support data input, or their health system
discouraging follow-up. Some were also reluctant to have their outcome data subjected to external validation.
Conclusion: The COD has engaged the otological community to participate in a large-scale audit of current practice. The
number of surgical procedures included has attained a level of power that will allow introductory statistical analysis.

Introduction on outcome results.

Clinical auditing practices are uni-
versally recognised as a useful
tool for the evaluation and
improvement of the quality of care
provided by a health service.'
Auditing can include the assess-
ment of structure, process or out-
come of care, the latter being the
ultimate effect of care given to the
patient.” Clinical auditing is often
described as a cyclical or spiral
process (Figure 1), with the ulti-
mate aim of reaching a higher

level of quality in patient care
after each audit cycle. The aim of
auditing is not to discover a new
link between particular elements,
although it can offer a unique
framework to study established
relationships further. If the work
of conducting an audit becomes
too time-consuming, it will be
difficult to maintain by the con-
tributing clinicians. An agreed
dataset allows results to be com-
pared, and minimises the effects
of a difference in case mix, sur-
gical techniques, and follow-up

periods
Comparing and combining data is
the key to group auditing, which
makes it possible to obtain larger
numbers, generate meaningful
indicators and learn from the
experience of the whole group.’
Evidence about auditing is
conflicting. At best, a mild to
moderate positive effect is seen on
clinical outcome. These reviews
do not therefore support the
mandatory use of audit and
feedback as an intervention for
changing practice. There are a
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number of reasons to use this tool,
the most important reason being
that one cannot know what one
does not measure. As long as
evidence is not missing or incon-
clusive, clinical decisions will be
based on expert opinion rather
than valid evidence.'**

Careful study design is essen-
tial in the structuring of an audit.
The randomised controlled trial
(RCT) is generally assumed to be
the gold standard in evidence-
based medicine for evaluating the
efficacy and safety of a disease
intervention. RCTs have rigorous
inclusion and exclusion patient
and treatment criteria. To demon-
strate efficacy, internal validity
has to be high, and so the popula-
tion has to be as homogeneous as
possible. In this setting, the only
variable should be, for example,
the treatment. However, these
carefully planned and controlled
environments do not include
many of the practical treatment
issues encountered by the clini-
cian in everyday situations.
Ideally, head-to-head clinical tri-
als compare the effects of drugs
and surgical procedures with sim-

ilar indications, but this is not fea-
sible due to the enormous amount
of patients required to reach statis-
tical significance.” Observational
studies can provide important
additional information about
patient compliance and treatment
effectiveness. Selection criteria
are less rigid than in RCTs and
clinical parameters can be consid-
ered when making decisions about
these criteria, and so results are
more applicable to patients.
However, these studies have their
limitations. Internal validity is
compromised by the lack of ran-
domisation. Many confounding
factors are possible when compar-
ing two populations, such as treat-
ment indication or severity of ill-
ness. Differences between two
populations can be explained by
differences in patient characteris-
tics rather than by the parameter
being studied. This is known as
selection bias, and it makes it hard
to find a clear cause-and-effect
relationship. Because not all
patient characteristics are obtain-
able or recorded in the database,
certain demographic and socio-
economic influences cannot be
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studied. Prospective cohort stud-
ies observing patients forward in
time can provide better evidence
for causes and effects than case-
control studies.®

The Common Otology Data-
base (COD) is the first realistic
attempt by a group of otologists
(who include the two senior
authors) to standardise reporting
on middle ear surgery and to
create an international multicentre
database. The prospective collec-
tion of audit data allows a greater
sample size to be obtained and
therefore permits greater statisti-
cal power when assessing the
associations between outcome and
potential causative factors. The
COD is an observational database
that focuses mainly on the rela-
tionship between process (e.g.
type of surgery) and outcome
(hearing thresholds, complica-
tions), because these processes
allow more targeted action than
structural measurements.”® At
present, over 150 surgeons from
21 countries contribute to the
COD and conduct internal audits
of their surgical activities.

The aims of the project are to
identify common otology audit
data among clinicians, to provide
an information technology system
to store otology data for clini-
cians, to create a large database
that allows statistical analysis of
various otological interventions
with sufficient power and to pro-
duce standards or benchmarks for
comparative audit. The system
provides the mechanism for hos-
pitals or clinicians to collaborate
in clinical trials using the common
data input methodology. The ulti-
mate goal is to include every oto-
logical surgeon and every middle
ear surgical procedure and conse-
quently to provide primary poten-
tial research data that is lacking at
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Stage of surgery
Symptoms

Primary aim of surgery
Possible risk factors

Smoking
Contralateral middle ear

Date of operation:
Surgeon grade:

Supervised by Consultant

Hospital Number ... Sex... Date of Birth... Surgeon Code...
PRE-OPERATIVE

Date listed wdoid s

Side of operation Left / Right

Primary / Revision

Deafness / Intermittent - Persistent discharge / Earache /
Facial Falsy / None

Dry ear / Hearing gain / Restoration of normal anatomy /
Waterproofing

Mone / Diabetes / Cleft palate / Other

Smoker / Exposed to smoking at home / No

Normal [ Active COM [ Inactive COM / OME / Other

ot
Consultant / Specialist Registrar (Year1/2/3/4/5/6)
Yes [ No/ N/A

OPERATION

Audiometry: Date of most recent audiogram .../...J......
500 1000 2000 3000 4000 8000
Op ear AC
Op ear BC
Non-op AC
Non-op BC

Eardrum collapse
Perforation size
Perforation site

Ossicular chain
ME Mucosa

Discharge
Procedure

Chorda Tympani
Grafting method
Grafting material

Date of assessment
Complications

Discharge
Otoscopic appearance

Cholesteatoma

Unexpected cholesteatoma

Attic / Sinus / Other / N/A

Tensa posterior / Flaccida / Non-aerated middle ear / Other / N/A
...oJ'IrD

Tensa anterior / Tensa posterior / Tensa inferior / Flaccida /
Subtotal / Total

Mobile / Fixed / Eroded / Not assessed

Granulation / Oedematous / Fibro-adhesive /

Tympanosclerosis in middle ear / Normal

Yes / No

Myringoplasty / Ossiculoplasty / Atticotomy / Attico-antrostomy /
Modified Radical / Cortical / Intact canal wall - posterior tympano-
tomy / Stapedotomy / Tympanotomy / Widening bony canal / N/A
Cut / Displaced / Not displaced / Lacerated / N/A

Onlay / Underlay / Other

Fascia / Perichondrium / Perichondrium with cartilage / Cartilage /
Periostium / Allograft / Xenograft/ Fat / Other / N/A

BOST-OPERATIVE
cddi
Alteration of taste / Facial palsy / Hearing loss / Tinnitus / Vertigo /
Wound infection / Other / None
Nil / Intermittent / Persistent
Intact / Mot intact / Myringitis / Anterior blunting / Atelectasis /
Retraction pocket / Lateralization / Meatal stenosis / Complete
collapse / OME / Not assessed / Normal
Recurrence / Residual / N/A

Audiogram:
500 1000 2000 3000 4000 8000
Op ear AC
Op ear BC
Figure 2

Example of a level-1 data entry form. COM: chronic otitis media, OME: otitis media
with effusion, N/A: not applicable.

this moment by including all mid-

dle ear surgery.

Materials and methods

data input and retrieval, with an
international consensus about the
content of the database, guaran-
teed surgeon and patient ano-
nymity and validated benchmark

The methodology of the COD
is geared to providing a user-
friendly database in terms of both

outcome data. The use of the data-
base should not be exclusive to a
few selected otologists. It should
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allow individual surgeons to com-
pare surgical outcome with others
and to interrogate the database for
information. The system should
also be amenable for use as a
research tool with the aim of
collating specific data used for
collaborative clinical research
amongst hospitals.

Two levels of data entry are
available. Level 1 (a minimum
otology database) is designed for
general otolaryngologists and
surgical trainees. Only the main
surgical outcomes are recorded.
Level 2 (a comprehensive data-
base) is designed for benchmark
otologists and also includes
detailed information about pa-
thologies, risk factors, the aim of
the surgery, surgical findings (i.e.
status of the eardrum, ossicles,
facial nerve and middle ear
mucosa), procedures (i.e. type of
intervention, prostheses, grafting
materials, anaesthetic techniques,
types of instrumentation), follow-
up periods and complications.
Because both databases share the
same core data, level-1 clinicians
can still compare their main surgi-
cal outcome with level-2 users.
Level-2 surgeons are required to
submit pre-operative data on all
patients scheduled for ear surgery
in order to eliminate bias as a
result of selective reporting after
surgery. These data are also sub-
jected to external validation by
other ~benchmark  members.
Separate data entry forms will be
available on the website for pre-
operative, operative, and post-
operative data entry (Figure 2
shows an example of a level-1
form). Every data field on the data
entry form needs to be completed
before the form is accepted by the
website, ensuring that the data
entered is complete. Separate post-
operative forms are available for
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Figure 3
Number of patients included in the Common Otology Database by category

3,6,12,24,36,48, and 60 months
after surgery. Because some
patients may have more than one
operation in the database, each
operation is identified by a case
code.

Results

The COD started in January 2004
and is continuously including
patients. In May 2009, 2,291 cases
had been entered in the level-2
benchmark database (Figure 3).
Eighteen otologists were invited
to contribute to the level-2 data-
base. Eight contributors met the
validation criteria. Others did not
cooperate, citing lack of resources
to support data input, or their
health system discouraging fol-
low-up. Some were also reluctant
to have their outcome data sub-
jected to external validation.
Currently, over 150 surgeons use
the database system (levels 1 and
2 combined). Recently, we re-
ported on the hearing outcome
data of level-2 stapes surgeries to

establish the feasibility of the
COD as a benchmark database.’
Later, we intend to analyse data on
myringoplasty without additional
ossiculoplasty, and ossiculoplasty
without myringoplasty, so that we
can finally pool our experience
about the combination of the two.
In the final stage, we will inves-
tigate data on cholesteatoma
removal in adults and children.

Discussion

Need for quality control

It is traditional to think of an audit
in terms of the annual checking of
a company or business accounts.
Audit subjects often perceive a
lack of respect. However, there
is a need for auditing to monitor
the quality of otological care. At
present, this remains internal
auditing, i.e. a voluntary action
performed by the surgeon. In this
situation, the audit subject and the
auditor are the same person. In
the United Kingdom however,
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auditing is starting to become com-
pulsory, and this is indeed already
the case for myringoplasty.

The definition of standards with
which clinical data can be com-
pared is essential. Previous reports
(mainly retrospective and single-
centre) used different definitions
of success in hearing outcome.
The COD provides a unique
opportunity to meet these expecta-
tions. The success of this database
relies, however, on the willingness
of the otology community to par-
ticipate."

Anonymity and user-friendliness

Individual surgeons will not have
access to, or know about, the
surgical outcomes of the other
surgeons. A comparative table is
available to all individual sur-
geons on the website in almost
real-time, comparing their surgi-
cal results to the benchmark
group. This allows clinicians to
monitor their own surgical prac-
tice against these standards. The
identity of each individual hospi-
tal or surgeon will always remain
confidential unless a number of
surgeons wish to participate in
joint audits or collaborate in mul-
ticentre projects.

Surgical trainees

This database can also be used
for the evaluation of higher surgi-
cal trainees in otology. Recent
reports conclude that similar data-
bases can be an excellent training
tool to guarantee safe progression
in tympanomastoid surgery."

Follow-up

Recently, the rates of dysgeusia
after stapes surgery were studied
using the data from the COD."
Rather than as a report of taste dis-
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turbances in this type of surgery,
it should be read as a feasibility
study demonstrating the values
and potential limitations of the
COD. The follow-up ratio is a
major challenge, as is usual in an
observational effectiveness data-
base, because it is a realistic fol-
low-up percentage. It can be
caused by a lack of consistency
in data collection by the surgeon
or a lack of patient compliance
or persistence in follow-up.
However, it can be seen as an
opportunity to study the under-
lying mechanisms of non-per-
sistence in follow-up.

Several techniques can be used
to optimise the follow-up ratio."
The consistency of data collection
and the accuracy of data entry is a
major challenge. This is partly
met through the use of simple
standard data forms and a web-
based system. Regular audit
meetings can be useful, for exam-
ple twice a year, to present current
data compared to the level 2 data-
base. Trainees should attend these
meetings to reinforce lessons
learned. Data should include: total
of operations included, broken
down by type (i.e. stapes surgery,
myringoplasty, ossiculoplasty,
cholesteatoma surgery); follow-
up percentages at 3 months
and 12 months; mean hearing
thresholds; number with residual
or recurrent disease; number of
complications, broken down
according to type; number of dead
ears. Case details should be
retrieved when the outcome is
insufficient to identify the reasons
for this complication or bad out-
come. During this session, issues
can be reported and recommen-
dations can be made to improve
policy, completing the present
audit cycle. Patient education is
essential to increase awareness.

An educational effort should
increase patient knowledge and
clarify misconceptions about the
medical condition, integrating
information about the diagnosis,
risk factors, prognosis and conse-
quences of the disease and the
treatment. The patient should be
informed of possible short-term
and long-term complications, and
be able to respond adequately, i.e.
by involving the general practi-
tioner and consulting his or her
treating physician. The patient
needs to be aware of the impor-
tance of a regular follow-up to
evaluate implanted prostheses or
grafting material, and to deter-
mine whether or not there is
residual or recurrent disease.

Feasibility

Recently, we studied the prospec-
tive effectiveness of stapes sur-
gery performed by surgeons in the
benchmark group. Hearing out-
come results were similar to pre-
vious reports, making the gathered
data in level 2 a representative
sample with which hearing out-
come of level-1 surgeons could
be compared.”" In later stages, we
will also study myringoplasty,
ossiculoplasty and the combina-
tion of the two. The logical final
stage is cholesteatoma removal,
because individual 5-year follow-
up is necessary to make valid con-
clusions.

Conclusion

The Common Otology Database
has engaged the otological com-
munity to participate in a large-
scale audit of current practice.
The number of included surgeries
has reached a level of power that
will allow introductory statistical
analysis.
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